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This report cites results of a technical investigatio n as to the dam ’s ad.-
quacy. The inspection and evaluation of the dam is as prescribed by the
National 1~ m Inspection Act , Public Law %-367. The technical investigation
includes visual inspection , review of available desi~~ and construction records ,
and prellminary structural and hydraulic and hydrologic calculations , as
applicable . An assessment of the dam ’s general condition is included in the
report .
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1’ UP WI
Uonorabl. Brenda. T. lyre.
Governor of Now Jersey
Trestos, NJ 08621

Dear Governor lyre.:

!ncloeed I. the Pb... I *nsp.ctios Report for Spendusil D Is Norris
County , New Jersey which has been prepared under ~sthorisatios of lb.
Dam Inspection Act , Public Law 92—367. A brief as..sss.at of the
d ’ s condition is gi v s  In th . fron t of lb. report.

Based on visual inspection , available records , calculation ad p~st
operationa l performance, Speedvell Daç a high hazard pot.stial
structure , Is judg.d to be in fair overall condition . The dam’s
spiliway is considered inadequat, since 262 of the SpLL lwa y Dea Lgn
flood -SD?— would overtop the dan. (The SD?, in the instance, is on.
half of the Probable )1azi~~~ Flood.) To insur, adequacy of the
struc ture the following action., as a aini~~~~, are reco .ud.d.

a. The spilivay ’s adequacy should be deter mined by a qualified
professiona l consultan t engaged by the owner using sore sophisticated
methods, procedures, and studies within six months from th. date of

• approval of this report. Any remedial measures necessary to i~.ur.
the adequacy of the spiliway and to prevent overtopping should be
initiated within calendar year 1980. In the interim , a detailed
emergency operation plan and warning system should be prompt ly
developed . Also, during periods of unusually heavy precipitation,
around the clock surveillance should be provided.

b. The following remedial actions •hould be completed within six
months from the date of approval of this report:

(1) Deteriorated concrete in the spilivay , outlet work, and
gatebouse should be thoroughly inspected and renovated. Inspect the
fish screens and renovate if necessary.

a
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• H usorable Bren da. T. lyr..

(2) The get, li f t  .t~~~ should be r.plac.d --
~~ the Iifli.g

mechonioms should bi tho~oughly insp.ct.d and renov.i.d it e.~~~aary.

(3) Tb. trat alag v.11. along lb. .14.. of the da’~’nstr.channe l should be r.novatid to correc t thoL , ua4*r~i.4  conditL.s.

(6) DebrIs on the dan and I. the domeserame ~ ‘a’iar l should be
r ov.4.

(S) Heasures should ho t aken to discourag e p.do.lri as access
to the sp lilvay crest.

c. Seepag. areas should be monitored is order to 4tt.rmi.. their
effect on th. structural stabil ity of the dan. U .csssery ,
measur ements should be s.d. by the use of ap pr opr sat. £nstrv.e.teeios.

d. Th. o w n r  should upgrad, the op.r. sag and .aL.ta.amre
procedures by issui ng a manua l and check list for r.c~~~.a4.d
procedures. Inspectio, and aintenan c. v is i ts  should be logged. La
annua l site inspection should be cosducted using • vliu.l Inspection
check list similar to the one used In this report.

A copy of lb. report La being furnished to Hr. Di rk C. Nofans, Now
Jersey Department of Baviroomental Pr ot eá& Lon , the designated State
Of tics contact for this program. Within fiv* days of the date of this
letter , a copy will  also b. sent to Congresswoman NillIc.nt Penvick of
the Fifth District. Under the provision of the Fre dos of Information
Act , the inspection repor t wi l l  be subjec t to release by this office ,
upon request , five days after tbs date of this letter .

Additional copies of this report mey be obtained from the Nat iona l
Technical information Services (NTIS), Spring field , Virginia 22161 at
a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report avail able.
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1 Honorable Breedas 1. lyva

An important aspect of the D safety progron viii be lb.
i.plementatios of the rec ssdat Ions med. as a result of lb.
inspection. V accordingly request thst vs be advised of propo. .d
actions tab.. by the State to iupl ent our r,e z.datlons.

Itec er ely,

1 mci ~~~~~~~~~~~~ 
t ~

As staled Colossi, Corp. of £egis.er.
,,
/
~‘~DLstrict Noglaner

Copies furnished:
Dirk C. Nofaem, P.R., Deputy Director
Division of Water Resources
N.J. Dept . of Ia,iroomantal Protection
P.O. lox C11029
Tre nton , NJ 08623

John O’Doud, Acting Chief
Bureau of Flood Plain Management
Divisios of Water Resources
N.J. Dept. of Inviroomental Protection
P.O. lox CR029
Trenton, NJ 08625
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Spisdusli 5am ( IJOC ))

CORPS ~~ $$GI*I £1$UIISIT ~~ ~~*ML C~~~ ITIO~~
This dan wos inspected on fl April 197~ by Slorch Ingi...r. under
contract to tbs St•te of New j. zagy. Tb. State, under .gr.an t VLIk
the 5.5. Army Ea~i .eerr D~~t ric t , ~~Ll.d.l pbis, had ibis L.sporIi.n
pertosmd I. accordanc, with th e Nat iona l Dan laspestios Act , Public
law ~2—3A7.

$pandvell ~~~~~, a hLg h~ haurd potent ial str uct ur e , 1. ju dged to be is
fai r overall condition. The d en s •pLlIvs y Is c.naider.d insdeqsat.
since 262 of the Spillv.y Design Flood —SIP- vssai d overtop Ike ~~~~.( rh. ISP , in this instance, is ~~~ half of the P robisbie Naiia~Flood.) To insure adequacy of the str ucture the fol lowing .ctioss, as
a ednlen~m, ar e recomeended .

a. The .pillv.y’s adequac y should be det ermi ned by a qualified
prof essi onsl coasul last gsged by the ove.r umi*g sore sophisticated
methods, procedures, and st udies vithia six mont hs fr om lb. dst, of
approval of this report. Asy remedial •.asurue ancessary to Insure
th, adequacy of the spillusy and to pr eveet ovvrtoppi.g should ho
iaitiat.d within calenJar ynsr 1980. Ia the inter im, a deta iled
emergency operation plan and ver sing system should be promptly
developed. Also, 4.ring peri ods of enusually heasy pr.cipt t a ttun ,
aroend the cl ock surveillance shoul d be provi ded .

b. The following remedial action. shoulJ be canpl,t .d withI n six
months fro. lbs date of apps oasl of thi s report:

(1) . Deter iorated concrete is the sp illvsy , outlet work s a rid
gat idiouse should be thoroughly inspect ed and renovated . Inspect the
fish screen s and reanvate if neceua ry .

(2) .  The gate l i f t  stems shoul d be repl aced m l  the l i f t in g
mechanisms should be thoroughly inspected and ren va ted if necean ary.

(3) . Tb. training v.11 along the sides of the doimsirean
channel should be re imvated to correc t thei r und ernd nsd condition.

(4) Debr is on the dan and is the dov.stre channel should
be r ov.d .



(3). Measures should be tak es to discourage p.d•strlae access
to the spIlimsy crest .

e. Seepage areas should be ~~~itor.d a order to d.tersi s, their
effect em lbs strer tural stability of the ~~~~~. If ascessary ,
measure ments shoul d be asde by the use of appro pr iate Lascram.st ac ioe.

d. The ovuer should upgrade the operating arid mai ntenance
procedures by Issui ng a manual and check list for rec ra1ed
procedures, inspection and .aintensnc. visits shoul d be lo ed. As
annual site inspection shoul d be conducted using a visua l inspection
check list similar to the one used a th is report.

APP.IWRD c2C ~~~~~~~~~~~~~~~~~~~~
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PHASE I REPORT
NAT !OHAL DAM SAFETY PROGRAM

Name or barn: Speedwel I Darn, UJ00359
Sta te Located : New Jersey
County Located: Morris
Ur~*inage Basin: Passaic River
Streaia: Whippany River
bate of Inspection : Apr 1 1 23, 1979

Assessment of General Condition of Dam

t~ased on v isual inspecti on, past operation performance and Phase I
eny ine~ring analyses , the dam Is assessed as being in fair overall
condition.

Ilydrdulic and hydrologic analyses indicate that the spiliwa y Is inadequate
to pass the designated spiliway design flood (SDF) without an overtopping
of the dam . The SDF for Speedweli Dam is equal to one-half of the
Probable i~ xi~u.n Flood (PdF). The spiliway Is capable of passing approx-
imately 12½ percent of the P~iF or 25 percent of the SDF. Therefore, the
owner should engage a qualified professional engineer In the near future
to perform accurate hydraulic and hydrologic analyses relating to the
spiliway capacity . Based on the findings of the analyses, remedial
measu res shoul d be undertaken to prevent damage, especially erosion of
areas adjacent to the dam , due to overtopping of the dam resulting from
a storm equivalent to the spiliway design flood.

Arrangements should be made in the near future to mon i tor the observed
seepage in order to determine its effect on the structural stability of
the dam. If necessary, measurements should be made by the use of appro-
priate instruMentation . The monitoring should be performed by a qualified
professional engineer.

I



The spiliway , outlet works and gatehouse appear to be in generally good
condition. However, some of the masonry surfaces are spalled and deterio-
rated. With the lake drawn down , the spillway , outlet works and gatehouse
should , in the near future, be renovated by sand blasting , patching ,
grouting and applying an epoxy preservative coating .

The gate lift stems are severely rusted at the water line and should be
repl aced in the near future. The gate lifting mechanism s should be
thoroughly inspected in the near future and renovated if necessary.

The traininy walls along the sides of the downstream channel are under-
m ined . The walls should be renovated in the near future to el iminate
this condition.

Debris on the dam and in the downstream channel should be removed in the
near future.

Measures should be taken to discourage pedestrian access to the spiliway
crest.

The owner should , in the near future, initiate a program of periodic
inspection and Maintenance for the dam. Repa irs should be made as
required and the fol l owing maintenance should be performed annually:
inspect the gate operating mechanisms and perform any necessary servic—
ing and clear the downstream channel . As part of the maintenance program ,
the lake should be lowered once every five years at which time the lake
should be cleaned and the normally submerged portions of the dam and
outlet works inspected and repaired.

Richard J ” McDermott, P.E.

John E Gribbin, P E

tI
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P~[FAC~

This report is prepared under ~~ aance contained in the Pecn.*ended
t3U1UCIJnCS for S t ~ ty InSpection of Dams, for Phase I iivestlgstlons .
copies of these guidel1 ’~~. uij be obtained fr~~ the Office of Chief
of u~ in~ers, Was htn ,ton, D.C. 30214. The p4rpose of a Phise I
Inves t~1~atlon h to Ident fy ~iitious)y those dams .~lch may
puse hazards to flu~~n Ii r ~ ~n property . The assess cn t  of the

~enerdl condit ion of the dam is based upon available .~ ta and
visua l inspections. Uetai)e~.i inves’Igation, and anal yses involving
topoyraphic i~iapp~nj, subsurfa ce in~~s’~igat1ons, testing, and d taIled
cos.)pututiundl evalu~’ Ions are beyond the scope of a Phase I Investigation;
however, t h~~ invest i gation Is intended to )thnt lfy 5117 nc Pd for
such s tudies.

In reviewing this report, it should be realized that the reported
cunaltion of the dam is based on obser at I~ *~ of field conditions
at the t i r : e of Inspection along wi th da ta available to the inspection
team . It Is Iriportant to note that t~~~ cond i tion of dan depends on
nuuerous and constantly changing Inte rnal and external conditions ,
ano is evolutionary In na ture. It would be Incorrect to assume
thca t the present condition of the darn will continue to represent
the condition of the dam at ~~~ point In the fu tu re. Only through
continueo care and inspection can there be any chance that the
unsafe conuitions be detected.

Phase I Ins pections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guide lines ,
the Spit iway Test flood Is based on the estima ted Probable Maxiru,
F1oo~” for the region (greatest reasonably possible storn runoff),
or fractions thereof. The test flood provides a r,easure of relative
spi llway capacity and serves as an aid in deterninlng the need for
more detailed hydrologic and hydraulic studies , considering the
size of the dam , i ts general condition and the downstream damage
potential.

vi
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

SPEEDWELL DAlI, 1.5. NJ00359

SECTIOI 1: PROJECT INFORMATION

1.1 General

a. Authority

Public Law 92—367, August 8, 1972 authorized the Secretary of
the Arvny, through the Corps of En~1neers, to Initiate a National
Program of Dan Inspection throughout the United States. The
Division of Wa ter Resources of the New Jersey Departnent of
EnvIronmental Protection (NJDEP) in cooperation wi th the
Philadelphia District of the Corps of Eng ineers has been
assigned the responsibility of supervising the Inspection of
dams within the State of Hew Jersey. Storch Engineers has
been retained by the NJDEP to Inspec t and report on a selected
group of these dams. The UJDEP is under agreement wi th the
Philadelphia District of the Corps of Engineers.

b. Purpose of Inspection

The visual Inspection of Speedwell Dam was made on
April 23, 1979. The purpose of the inspection was to make a
general assessment of the structural integrity and operational
adequacy of the dam structure and its appurtenances.

I
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1.2 Description of Project

a. Description

Speedwel ) Dam Is a masonry overflow dam wi th a curved alignment
and a gate house located at its center. The entire length of
dam consists of two overflow sectIons that serve as an uncontrolled
spiliway and a center section contaIning two lift gates that
serve as outlet works.

Cons truc ted of concrete and stone, the dam is founded on rock
according to construction drawIngs. A cyclopean masonry apron
is located at the downstream toe of dam for its entire length.
At the north and south ends of the dam, stone masonry retaining
walls form spillway training walls and extend downstream to
form the sides of the downstream channel .

The outlet works consist of two cast iron lift gates that
control flow through 5-foot by 6—foot sluices in a vertical
masonry wall. The sluices discharge between masonry training
walls that support a masonry gatehouse. Within the gatehouse
are l ocated two manually operated gate lift mechanisms .
Between the tra ining walls , imediately upstream from the
slu ices , fish screens are fitted in steel slots.

The elevation of the splliway crest is 311.8 (N.G.V.D.). The
tops of the spiliway and outlet works training walls are set
at elevatIon 316.5 whIch is the elevation of the top of dam.
The ground elevation adjacent to the spillway training walls
is also 316.5. An overtopping condition of the dam would be
one In which dIscharge from the lake flowed over the center
section and the ground adjacent to the splllway training

I
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walls. The downstream channel bed elevation Is 303.0. The
overall length of the dam Is 145 feet and the spiliway crest
length is 125.6 feet.

b Location

Speedweil Dam Is located in the Town of Morristown, Morris
County, New Jersey. Constructed across the Whippany River, It
impounds Speedwell Lake which is located In a small publ ic
park; Principal access to the dam Is through a parking area
which is entered from N.J. Route No. 202. Discharge from the
dam flows Into Pocahontas Lake located approximately 2000 feet
downstream on the Whlppany River.

(
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4’
c. Size and Hazard Classification

Size and Hazard Classification criteria presented in

~‘Recomiaended Guidelines for Safety Inspection of DamsTM ,
published by the U.S. Army Corps of Engineers are as
fo llows :

SIZE CLASSIFICATION

Impoundment
Cateç~ory Storage (Ac-ft) Height (Ft)
Small < 1000 and �50 <40 and �25
Intermediate � 1000 and <50,000 � 40 and < ZOO
Large . � 50,000 � 100

HAZARD POTENTIAL CLASSIFICATI ON

Category Loss of Life Economic Loss
(Extent of Development) (Extent of Development)

Low None expected (no per- Minimal (Undeveloped
manent structures for to occas ional structures
human habitation) or agriculture)

Significant Few (No urban develop- Appreciable (Notable
ments and no more than agrlcul ture,Industry
a small number of or struc tures)
inhabitable structures)

High More than few Excessive (Extensive
communIty, industry
or agr iculture)



The following charac teristics relating to size and downstream
hazard for Speedwel l Dam have been determined for this Phase I
assessment:

Height: 13.5 feet

Storage: 349 acre—feet

Potential Loss of Life:

No homes are located be t~ieen Speedwel 1 Dam and
Pocahon tas Lake (2000 feet downstream) In the flood
plain del ineated by flow resulting from dam overtopping
failure . Four brick garden apartment buildings are
located along Pocahontas Lake. Dam failure due to
overtopping could cause inundation of one o~ the
bu 1l d In~js to a depth of approximately 4 feet above
first floor elevation. The other three buildin gs
have first ;ioor elevations at or above the estimated
flood level due to darn failure .

Potential EconomIc Loss:

An abandoned, deteriorated stone bridge 150 feet
downstream of dam would probably be washed out by
darn failure outflow. Darn failure would probably
cause water damage In the four garden apartment
buildings at Pocahontas Lake; damage to the bridge
supporting Route 202, 200 feet downstrean, of dam,
also would be expected.

Therefore, Speedwei l Dam is classified as Sma11 size and
High” hazard potential .

5
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d. ~~nersh1p

Speedwel l Darn is owned and operated by the Town of Morristown,
P.O. 8ox 709, Morristown, N. J. 07960.

e. Purpose of Darn

The purpose of the dam Is the impoutiJ~~rit of a recreational
lake facility.

f. Desi gn and Construction H istory

The original dam was a timber d~.rn constructed cIrca 1750 to
Impound a forge pond. Subsequentlafly, a masonry darn was
constructed to replace the timber dai . Reportedly, the masonry
dam was partially destroyed at a later date In order to drain
the lake to reduce the potential for ~alaria. The dam was
reconstruc ted in 1936-1939 at a location approxImately 30 feet
west of the destroyed ; asonry darn. The reconstructed darn,
which comprises the present structure, was designed by Charles
K. Fetzer (Town Engineer at that tI~ie) and built with UPA
funds.

g. Normal Operational Procedures

The dam and appurtenances are operated and maintained by the
Department of Parks and Grounds of the Town of Norrlstown.
Regular maintenance consists of clearing debris from the den
and downstream channel .

The lake is not normally lowered and the gates are not opened
at times of Intense rain to attenuate flooding conditions.

(i~
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1.3 PertInent Data

a. Drainage Area 25.2 square alles

b. Di~cherge at Dauisite

Maximum known flood at daus l te 2122 c.f.s. (1896) IIJDEP
file ; 2000 c.f.s. (Aug.26, 1928)-

gaging sta’ion 3 mIles downstream
f r~~ darn

Outlet works at normal pool
elevatIo n 813 c.f .s.

SpIllway capac i ty (pool
elevati on at top of darn) 4255 c.f.S.

c. Eleva tion (Feet above M$L)

Top of Dan 316.5

liaxlrwiii pool— des ign surcharge 321.4
Full flood con trol pool i.A.

Recreation pool 312.1

SpilI wa y crest 311.8

Stream bed at centerline of dan 303

Maximum tallwater 314t(Estfma ted)

d. Reservoir

Length of max imum pool 5000 feet
Length of recrea ti on pool 2500 feet (scaled)
Leng th of flood control pool N.A.
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e. Storage (Acre-feet)

Recreation pool 77 acre— feet
Flood control pool N.A.
Design Surcharge 1218 acre— feet
Top of darn 349 acre— feet

f. Reservoir Surface (Ac res )

Top of dam 132 ac res (Estima ted)
Maximum pool 265 ac res (Estimated)
Flood control pool N.A.

Recreation pool 20.2 acres
Spiliway crest 20.2 acres

g. Dam

Type Masonry Gravity
Length 145 feet

HeIght 13.5 feet
Side slopes - Upstream 1 horiz. to 2 vert.

— Downstream ver t ica l
Zoning N.A.
Impervious core N.A.
Cutoff N.A.
Grout curtain N.A.
Foundation Ledge rock (pegmatite)

Ii. Diversion and Regula ting Tunnel N.A.

8
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( 1. Splliway

Type Uncontrol led we ir
Length of welr 125.6 feet
Crest elevation 311.8
Gates N.A.
Approach channel N.A.
Di scharge channel Spiliway discharges

di rec tly into downsteam
channel

j .  Regulating outlets

Two 5 ’ x 6’ sluIces controlled by cast Iron lift gates

9
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( SECT ION 2: ENGINEERING DATA

2.1 Design

No p lans or calcula tions perta ining to the original construction of
the dam could be obtained . Engineering data relating to the recon-
struction in 1939 is available. Construction drawings titled
“Speedwell Darn, ttorristown, Morris Co.” (5 sheets) prepared by
Charles K. Fetzer dated December 15, 1936 include the fol low ing:

1. Plan of dam

2. Profile of dam

3. Sections

4. Stress diagrams

5. Plan of gatehouse

6. Elevations

7. DraInage Basin Map

8. Location Map

In addition , hydraulic and structural analyses are available. The
analyses were prepared by the N.J. Water Policy Commission in 1936
and are contained in the NJDEP file. The hydraulic analyses were
used to evalua te the capacity at the spiliway in relation to the
design flood and to compute the capacity of the outlet works. The
design flood was established as the mean of the North and Central
Jersey Curves . Two floods of record are reported in the NJDEP
file. The greater of the two occurred in 1896 and had a magnitude
of 84.2 c.s.m.

10
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The structural analyses were used to evaluate the structural stability
of the spiliway sections and the spiliway training walls at either
end of the dam . Stress diagrams contained in the plans include
sections of the spiliway and the outlet works training walls.

No des ig n reports nor reports on mater ials invest igations are
ava ilable. The only availabl e data relating to subsurface conditions
at the dam site are inspection reports prepared by the N.J. Water
Policy Commission during construction which indicate that the
entire dam is founded on granite pegmatite.

2.2 Construction

Nine inspection reports as well as monthly progress reports written
dur ing the cons truct ion phase of the dam indica te that cons truc tion
was of good quality and in conformance wi th the approved drawings.

2.3 Operation

One inspec ti on report wr itten shortly af ter the completion of
cons truc tion indi ca tes that the outlet works were In operat ion at
that time and working satisfactorily. In 1944, an Inspection
di sclose d the presence of sl ight seepage a short distance downstream
of the south spiIlway training wall. The seepage was reported to
be apparently travelling through the natural ground. In 1969,
another inspection indicated that the dam was in good condition at
that time.

2.4 Evaluation

a. Ava ilability

o Availabl e engineering information is limited to that which is
on file at the NJDEP and the Town of Morristown. The NJDEP

11
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C file contains copies of plans, specificati ons , calcula ti ons,
correspondence and Inspection reports. The file Is availabl e
for Inspection at the offices of the Bu reau of Flood Plain
Management, 1474 Prospect Street, Trenton, N.J. The Town of
Morristown file contains only plans and is available for

L inspection at the office of the Town EngIneer, 27 Dumont Place ,
Morri stown, N. J. 07960.

b. Adequacy

Engineering data available from the NJDEP file is adequate to
pemi t an assessmen t of the hydraulic capac ity of the spi liway
and the structural stability of the darn. However, the availabl e
hydraulic and structural analyses are not adequate to be used
direc tly for such assessments wi thout Phase I analyses .

c. Vali di ty

The available hydraulic analyses appear to be valid wi th
respect to engineering practice generally accepted In 1936.
However, they are not valid according to analytic procedures
developed by the Corps of Engineers for the present inspection
and assessment program.

The available structural analyses consist of hand written
calcula tions and are not considered to be sufficiently detailed
nor legible to be used directly for assessment of structural
stability.

Most engineering data that could be verified was found to be
accurate wi thin a reasonable allowance for error. Absent data
and data found In the NJDEP file that is at variance with the
findings of this Investigation are noted in paragraph 7 1.b.

12 
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SECTION 3: VISUA L INSPECTION

3.1 FInd ings

L a. General

The Inspection of Speedwell Darn was perform ed on AprIl 23,
1979 by staff members of Storch Engineers. A copy of the
visual Inspection check list is contained in AppendIx 1. The
following procedures .aerc employed for the inspection:

1. The dai m , appurtenant structures and adjacent areas
were exanfned .

2. The dam and accessible appurtenant structures were
measured and key elevat ions detemined by surveyors
level .

3. The dam , appurtenant structures and adjacen t areas
were photographed.

4. The downstream flood plain was surveyed.

b. Dam

The north and south spillway sections appeared level and
horizontally aligned in agreement with the construction drawings .
Most of the spi llway could not be closely observed due to
overflow; however , the downstream face appeared to be In good
condition where it could be observed. The stone masonry wall,
comprising the center section of the dam where sluices are
located is severely deteriorated at the water line on the
upstream side. It appears to be In good condition on the
downstream side. The outlet works training walls appear to be
in generally good condition; although one stone on the
downstream side Is displaced . The sptl lway training walls

C’
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appear to be in generally good condition . The upper portion
of each wall appears to have been added as a pedestrian
barrier wi th no structural function. A section of the upper
portion of the south training wall Is broken of?.

Four areas of seepage were observed discharging from the stone
training walls along the downstream channel. Two of the areas
are located In the south training wall and two In the north
training wall. At the south training wall , seepage was observed
flowing as a trickle through the wall at one point and from
its base at another point. This latter seepage flow contained
orange silt. At the north training wall , the two seepage
areas were iianlfest as wet areas w ith no observable flow.

The generalized soils description of the dam consists of
al luvial soil composed of a wide range of grain sizes sorted
into rough, In termingled layers by successive stages of water
action. The alluv ial soil overlies a layer of uniform deposits
of silt, sand and gravel known as Wisconsin Stratified Drift.
Bedrock Is near the surface of the dam s ite and consists of
granite pegmatite according to inspection reports written at
the time of construction of the present dam. The dam report-
edly is founded on bedrock.

According to the Geologic Map of New Jersey, the Ramapo Fault
lies approxIma tely 600 feet east of the dam and forms the
contact line between Precambrian Losee Gneiss to the west and
Triassic Brunswick Formation to the east.

c. Appurtenant Structures

The gatehouse wa lls and roof are in good condition. The
concrete deck slab Is In generally good condition although its

V
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upstream end Is severely spalled . No gatehouse door is In
place. The two gate operating mechanisms inside the gatehouse
appear to be In good conditIon ; one is slightly rusted and the
other has been paInted. The two mechanisms are operated
manually dith a wheel or key which was not in place at the
time of inspection.

The gate lift stems are severely rusted at the water l ine
caus1n~j significant reductions in cross section. The gates
could not be observed completely but appeared to be In good
condition.

Steel channels in the upstream ends of the outlet works training
walls used to secure fish screens are rusted but otherwise In
good condition. The fish screens were subnerged at the time
of inspection and could not be observed.

d. Reservoir Area

Speedwel l Lake Is long and narrow, averaging 350 feet In
width, wi th an overal l length of approxima tely one-half mile.
Its shores generally are wooded with steep banks ranging in
slope from 7 percent to 50 percent. No structures were observed
along the lake shore. Soundings in the vicinity of the dam
indicate no significant accumulation of sediment.

e. Downstream Channel

The spi llway discharges into the Whippany River which in the
vic inity of the dam Is a wide well defined stream. !medlately
downstream from the dam large accumulations of rocks and small
amounts of debris comprise a minor obstruction to the flow of
wa ter. Approximately 150 feet downstream an old and deteriorated

“ C
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( stone arch bridge spans the channel . This bridge formerly
supported a road that has been relocated and now crosses the
channel via a concrete brIdge approximately 50 feet farther
downstream.

Between the dam and the stone arch bridge the downstream
channel banks are stone walls remaining from structures relating
to the previous dam . They now serve as extensions of the
spiliway training walls. These walls general ly are In good
conditIon although they are undermined In some areas.

16 
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( SECTION 4: OPERATIONA L PROCEDURES

4.1 Procedures

The level of water in Speedwell Lake is regulated naturally by
discharge over the spiliway of Speedwell Dam. The outlet works of
the darn can be used to drain the lake or to augment the discharge
capacity of the spiliway. However, at the present time, no formal
nor informal procedure for operating the dam and appurtenances is
empl oyed by the Town of MorrIstown.

The most recent drawdown of the lake occurred approximately ten
years ago when water was released during a period of low flow to
supply additional flow to a downstream paper mill. At that time
approximately one day was required to complete the drawdown.

4.2 Maintenance of the Darn

Reportedly1 the only regular maintenance performed at the dam site
is the removal of debris from the dam and downstream channel . Any
other maintenance is performed on an “as needed” basis. Reportedly,
the most recent maintenance (other than removal of debris) was the
construction of a new roof on the gatehouse approximately two years
ago.

.

4.3 Maintenance of Operating Facilities

The outlet works for the darn are maintained on an “as needed”
basis. It Is not known when the outlet works was last serviced.

17
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4.4 Description of Warning System

No warning system currently is in use for the subject dam.

4.5 Evaluation of Operational Adequacy

The operation of the darn has been successful to the extent that,
reportedly, it has not been overtopped since It was constructed in
1939.

Al though maintenance documentation is poor, the adequacy of the

maintenance program for the dam appears to have been fair. Areas
of maintenance that have not been adequately performed are:

1. Gate lift stems not replaced.
2. Some spalls and deterioration on dam not repaired.
3. DebrIs in downstream channel not removed.
4. Broken section of south spiliway training wall not

restored.

t . c
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SECTLON 5: HYDRAULIC /HYDROL OGIC

5.1 Evalua tIon of Features

a. Design data

The intensity of storm water runoff that the spiliway should
be able to handle Is based on the size and hazard classific.-
tion of the darn. This runoff intensity, called the spillway
design flood (SDF) Is described In terms of return frequency
or probable maximum flood (PMF) depending on the extent of the
dam ’s size and potential hazard. According to the “Recoanended
Guidelines for Safe ty Inspection of Daii” publ ished by the U.S.
Army Corps of Engineers, the SDF for Speedwell Dam falls In a
range of 1/ 2 PMF to PMF. In this case, the low end of the
range, 1/2 PMF, Is chosen since the factors used to select
size and hazard classification are on the low side of their
respective ranges.

The SEW peak computed for Speedwel l Dan is 17,623 c.f.s. This
value is derived from the 1/2 PMF hydrograph computed by the
use of the HEC—1-DB Flood Hydrograph Computer Program using
Snyder’s coefficients. Hydrologic computations and computer
output are contained in Append ix 4.

The spillway discharge rates were computed by the use of a
weir formula appropriate for the configuration of Its overflow
section.(See Appendix 4.) The splliway discharge with lake
level equal to the top of dam was computed to be 4255 c.f.s.

The SDF was routed through the dam by the use of the HEC-1-DB
computer program using the modified Puls method. The routing
resulted in an overtopping of the center section of the dam
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and the natural ground adjacent to the spiliway training walls
by an estimated depth of 4.9 feet. A breach analysis indicated
that failure of the dam due to overtopping would not significantly
increase the downstream hazard over that which would exist
wi thout darn failure. Accordingly, the subject splllway Is
assessed as bei ng inadequate in accordance wi th criteria
developed by the U.S. Army Corps of Engineers.

b. Experience Data

Reportedly, the darn has not been overtopped since Its construction
in 1939. Reportedly, in 1968 a hurricane resulted in a tailwa ter
eleva tion wi thin approximately one foot of the spiliway crest.
At that time discharge from the darn caused damage to the stone
arch bridge 150 feet downstream; but no other significant
damage.

c. Visual Observations

No evidence was found at the time of inspection that would
indicate that the dam had been overtopped.

d. OvertoppIng Potential

As indicated in paragraph 5.1.a, a storm of magnitude equivalent
to the SDF would cause overtopping of the dam by a height of
4.9 feet above the top of dam. The spiliway is capable of
passing approximately 25 percent of the SDF wi th lake level
equal to the top of dam.

20
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SECTION 6: STRUCTURAL STABIL ITY

6.1 Evaluat ion of Structural Stability

a. Vi sual Observations

The dam appeared, at the time of inspection, to be structurally
sound with no evidence of cracks, settlement or distress.
However , the visual inspection dIsclosed four zones of seepage
discharging from the spillway training walls downstream of
darn.

The seepage appears to be similar to that noted in the inspection
report prepared in 1944. The severity of the seepage cannot
be precisely determined wi thin the scope of this Phase I
evaluation. However, the seepage does not appear to be an
Indication of immediate structural instability.

b. Design and Construction Data

Both the construction drawings and Inspection reports written
during construction Indicate that the darn is founded directly
on bedrock consisting of granite pegmatite.

Structural stability computations contained In the NJDEP file
are not clear enough to be used to form an assessment of the
stability of the dam. Therefore, a brief stability analysis
was performed as a part of this Phase I evalua tion and Is
located In Appendix 5. The analysis does not indicate a
condition of instability.

i
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c. C~erating Records

There are no operating records available for the dam. The
water level of Speedwel l Lake Is not monitored.

d. Post Construction Changes

Since Speedwell Dam was constructed in 1939, no changes to the
darn or surrounding area are known that would have signi ficant
effect on its structural Integrity.

e. SeismIc Stability

Speedwel l Dam is located in Seismic Zone 1 as defined in
“Recoim~ended Guidelines for Safety Inspection of Oams which
is a zone of very low seismic activity . Experience Indicates
that dams In Sei smic Zone 1 will have adequate stability under
seismic loading conditions If they have adequate stability
under static loading conditions. Speedwell Darn appeared to be
stable under static loading conditIons at the time of inspection.

Records at the Lamont-Doherty Geological Observatory of Columbia
University indicate that recent earthquakes in the Morris
County area had magnitudes ranging from 0 to 3.1 (Nuttly
scale).

22
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SECTION 7: ASSESSMENT AND R(C()VIENDATIONS

7.1 Dam Assessment

a. Safety

Based on hydraulic and hydrologic analyses o~tl ined In SectIon ~
and AppendIx 4, the splllway of Speedwell Darn Is assessed as
beln~j inadequate. The splllway is not able to pass the SDF
designated for the dam wi thout an overtopping of the center
section and the natural ground adjacent to the north and south
ends of the dam.

The structural integrity of the dam Is considered adequate
based on visual inspection and structural analysis outlined in
Appendix 5. No report nor written evidence was found that
would contradict that assessment.

b. Adequacy of Information

Information sources for this study Include : 1) field inspection ,
2) plans , correspondence and inspection reports in UJDEP file,
3) USGS quadrangle, 4) aeral photograph suppl ied by Morris
County Planning Board, and 5) consultation with personnel of
the Town of Morristown. The Information obtained is sufficient
to allow a Phase I assessment as outlined in “Rec~mended
Guidelines for Safety Inspection of Dams.”

Some of the absent data are as follows:

1. Stream and lake elevation gaging records.
2. Hydraulic and structural design reports.

(,.
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One datum contained in the NJDEP file at variance wi th the
findings of this report is as follows: area of Speedwell
Lake, reported to be 26.5 acres, was found to be 20.2 acres.

c. Necessity for Additional Data/Evaluation

Additional evaluation is considered necessary In order to
assess the effect of the observed seepage on the structural
integrity of the dam. The evaluation should be based on
moni toring of seepage as outlined in paragraph ?.2.c.

7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses outlined in
paragraph 5.1.a, the spillway is assessed as being inadequate.
It is therefore recommended that a qualified professional
engineer be engaged in the near future to perform more accurate
hydraulic and hydrologic analyses relating to the spiliway
capacity. The analyses should more accurately detemine
runoff characteristics of the watershed and should refine the
discharge capacity of the spiliway and the downstream channel
capacity. Based on the findings of these analyses, remedial
measures should be undertaken to prevent damage, especially
erosion of areas adjacent to the dam due to overtopping of the
dam resul ting from a storm equivalent to the SDF.

In addition , It is recommended that the following remedial
measures be undertaken by the owner in the near future.

1. The concrete spillway, outlet works and gatehouse

C 
24

- ... ~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

~ — ______  -_________



should be thoroughly Inspected and renovated as
outl ined below:

a. Drain the lake to an elevation equal to
the bottom of the lift gate.

b. Thoroughl y inspect and sand blast all
concrete.

c. Pressure grout all major cracks and patch
all spalls and deteriorated surfaces.

d. Apply an epoxy preservative coating to all
surfaces.

e. Inspect the fish screens and renovate If
necessary.

2. The gate lift stems should be replaced and the
lifting mechanisms should be thoroughly inspected
and renovated if necessary.

3. The training walls along the sides of the
downstrean channel should be renovated to
correct their undermined condition.

4. Debris on the dam and in the downstream channel
should be removed.

5. Measures should be taken to discourage
pedestrian access to the spiliway crest.

b. Maintenance

The owner of the dam should initiate a program of periodic
inspection and ma intenance in the near future, the complete
records of which to be kept on file and made available to the

L public. A visual Inspection of the dam and appurtenances by a
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H ~ qual ified professional engineer should be made annually and
reported on a standardized check—list form. Repairs should be
made as required and the following maintenance should be
performed annually: inspect the gate operating mechanisms and
perform any necessary servicing , and clear the the downstream

L channel . In addition, the lake should be lowered at least
once every five years at which time the lake should be cleaned
and the normally submerged portions of the dam and outlet
works inspected and repaired.

c. Additional Studies

Arrangements should be made in the near future to monitor the
observed seepage in order to determine its effect on the
structural stability of the dam. If necessary, measurements
should be made by the use of appropriate Instrumentation. The
mon i toring should be performed by a qualified professional
engineer.
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Legend

AR Recent alluvium composed of statified materials deposited
by streams.

G0-24 Well-sorted, uniform deposits of silt, sand and gravel.
(Wisconsin Stratified Drift)

Note: 
- Information taken from Rutgers University Soil Survey of

New Jersey, Report No. 9, Morris County, and Geologic Map
of New Jersey prepared by Lewis and Kunrel.
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PHOTO 1
DOWNSTREAM FACE OF SPILLWAY AND GATEHOUSE

PHOT O 2
UPSTREAM VIEW OF GATEHOUSE

SPEEDWEU. DAM
23 APRIL 1979
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PHOTO 3
NORTH SECTION OF SPILLWAY CREST
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PHOTO L~• 
( ‘ SOUTH SECTION OF SPILLWAY CREST

SPEEDWEL L DAMp 
_____________________ ________ 

23 APRIL 1979
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PHOTO 5
SEEPAGE THROUGH SOUTH TRAINING WALL
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PHOTO 6
• (•

) 
SEEPAGE AT BASE OF SOUTH TRAINING WALL

I SPEEDWELL DAM
23 APRIL 1979
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PHOTO 7
GATE OPERATING MECHAN ISM

- PHOTO 8
DOWNSTREAM VIEW OF GATES

SPEEDWE LL DAM
23 APRIL 1979
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PHOTO 9
GATE LIFT STEM - RUSTED AT WATER LINE
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PHOTO 10

(

_ • DOWNSTREAM CHANNEL AND BR IDGES

SPEEDWELL DAM
23 APRIL 1979

‘ V
~~~~~~~~~~Wb-*~.-- - — •



C

- 
APPENDIX 3

- Engineering Data

1- - . •

:1
• • • 

-
~~•~.

.-- -.-~ T~ V~F •

~~ ~~~~~~~~~~a~~~~~~~~~~~~~~ - - ~~ • •-~~ ~
-

• - 
~~~~~~~~~~~~~~~ -- 

-



CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGiNEERING DATA

DRAINAGE AREA CHARACTERISTICS: 20% developed. SOt wnnded

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 312.1 (77 acro-f~ot)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A.

ELEVATION MAXIMUM DESIGN POOL: 318.6

ELEVATION TOP DAM: 316.5 -

• SPILLWAY CREST: Concrete Weir

a. Elevation 311.8
- b. Type Uncontrol led

c. Width 4 -feet
d. Length 125.6 feet
e. Location Spillover Overflow portion of dam
f. Number and Type of Gates N.A.

OUTLET WORKS: 2 - 5 x 6’ -sluices

a. Type Cast iron lift gates

b. Location Gatehouse at_center sec tion of dam

c. Entrance inverts 303.0

d. Exit Inverts 303.0

• e. Emergency dra indown fac ilit ies : Raise gates

HYDROMETEOROLOGICAL GAGES: None -

a. Type N.A.

b. Location N.A.

c. Records N.A. -

MAXIMUM NON-DAMAGING DISCHARGE :

(Lake stage equal to top of dam) 4255 c.f.s.

p.r . 
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